Abstract-This paper describes the integrated effect of high summer temperature, intensive insolation, gas pollution, and dust in the air on the pigment content and net oxygen production (apparent photosynthesis) and dark respiration rates of common hibiscus (Hibiscus syriacus L.) leaves. The study included three observation sites: Tashkent Botanical Garden (Academy of Sciences, the Republic of Uzbekistan), the public garden in the central part of the city of Tashkent, and a mountain holiday camp. The research was carried out in 2017 during the period of active vegetation. The results of experiments showed a high adaptive potential of H. syriacus L., as well as its adaptiveness to stress environmental factors of the semiarid zone, provided a sufficient level of its irrigation. The ecological plasticity of the photosynthetic apparatus of hibiscus plays a key role in species adaptation to environmental conditions. It has been revealed that the growth of the plants of the Tashkent Botanical Garden under shading conditions leads to the formation of large, wide, thin, shade leaf blades, which can be considered as the manifestation of sciomorphosis. Heliomorphosis features of hibiscus leaves were identified in mountains, where sun leaves with significantly smaller, thickened, and compacted blades are formed under high insolation. The adaptive significance of these structural leaf modifications is to strengthen photosynthetic capacity for compensating the deficiency in sunlight (in the case of sciomorphosis), and, on the contrary, to provide mutual shading for photosynthetic elements as a measure of protection against the damaging effect of redundant solar radiation (in the case of heliomorphosis). This provides carbon dioxide assimilation and organic matter production for maintaining the constant energy balance for the plant under different environmental conditions. The study of the temperature correlation of dark respiration and net oxygen production rates has shown that these processes are more resistant to temperature injuries under more extreme environmental conditions. In addition, mature H. syriacus leaves have a higher resistance than young leaves; i.e., the plant adapts to possible temperature drops in the process of its ontogenesis. Taking into account the optimal measuring conditions, the net oxygen production rate of H. syriacus during the period of active vegetation is approximately at the same level under different growing conditions (0.20 ± 0.05 μmol of O 2 /(dm 2 s)); this is considered a norm of reaction of the net production (apparent photosynthesis) rate of H. syriacus and determines the specific features of its photosynthetic apparatus.
inhibit lipid peroxidation [5] [6] [7] [8] . The antidiabetic effect of the alcoholic extract of hibiscus flowers is described in [9] .
It is evident that common hibiscus is of interest not only for ornamental horticulture specialists but also for medical workers and pharmacologists in terms of its use as a medical plant. The scientifically grounded cultivation of the species under different soil and climatic conditions requires data on its ecological plasticity and adaptive potential. However, despite a great number of works on investigating the chemical composition of hibiscus tissues, there are only single studies on the ecological and physiological features of this species.
Thus, the literature notes the resistance of common hibiscus to soil and air environment pollution; it is recommended to cultivate it for land reclamation in landfill sites [10] . It is shown that hibiscus is sensitive to cold stress, which is expressed in photosynthesis reduction [11] . An inhibiting effect of water deficiency on hibiscus water exchange indicators and photosynthesis, as well as the sensitivity of the plant to the content of potassium in soil, are described [12] . At the same time, there are data on an increased adaptability of some species varieties to drought, thereby indicating that hibiscus occupies an intermediate position between mesophytes and xerophytes [13] ; in arid conditions, it exhibits the characteristic features of xeromorphic structures [14] .
Hibiscus is traditionally used in the landscaping of populated Uzbekistani localities. Extremely high temperatures and the almost complete absence of precipitation are the most unfavorable abiotic factors during the period of active vegetation; despite these factors, common hibiscus grows well here under irrigation conditions. Therefore, the study of the influence of high temperatures, intensive insolation, and air environment pollution on the state of this species (except the water deficiency effect) is, undoubtedly, of scientific and practical interest.
Photosynthesis and respiration are key physiological processes in the life of plants; their characteristics are specific for each species and, at the same time, have a high ecological lability and depend on many environmental factors. Any stress effect has impact on their intensity. It is the adaptation of these interrelated processes that allows plants to survive under dynamic conditions [15, 16] . Since hibiscus is known to be characterized by a high ecological plasticity, there are grounds to assume that it has different mechanisms of adaptation at the level of structural and functional features of the photosynthetic apparatus (PA). Chloroplast photosynthetic pigments serve as a material basis for photosynthesis. Their composition and quantitative relationships determine the intensity of photosynthesis and plant resistance to unfavorable environmental conditions [17] .
This research is devoted to studying the integrated effect of high temperatures, insolation, and technogenic pollution on the pigment content of leaves, apparent photosynthesis rates (net oxygen production rates), and dark respiration rates of common hibiscus (H. syriacus L.) under sufficient irrigation.
MATERIALS AND METHODS
The leaves of common hibiscus H. syriacus L. (Red heart variety) were the object of this research. Observations were carried out in three sites: (1) Tashkent Botanical Garden, Academy of Sciences of the Republic of Uzbekistan (conventionally background point of the city, 480 m above sea level, good aeration, management, irrigation, and shading); (2) Amir Timur Public Garden (center of Tashkent, the "heat island" in the city, high air dryness, gas pollution, dust in the air, good irrigation, and high insolation), and (3) Yangiabad mountain holiday camp (120 km from Tashkent, 1500-2000 m above sea level, mountainous area, more extreme continentality than that in the city, higher air humidity, softer summer temperatures, air rarefaction, high insolation, increased rate of ultraviolet solar radiation, good irrigation, and stony soils). The areas under study differ quite significantly from each other in their temperature regime, insolation, and air environment composition. Thus, according to the data of the Meteorology Center of the Republic of Uzbekistan, the average day/night air temperatures in July 2017 were +29.9, +34, and +21.5°C in points 1, 2, and 3, respectively; the center of the city is the warmest zone. With respect to the degree of air purity, the observation sites range as follows: the most polluted site is point 2 (Amir Timur Public Garden), followed by point 1 (Botanical Garden) and, finally, point 3 (Yangiabad mountain holiday camp in the mountains).
Samples were collected in 2017 during the period of intensive vegetation from May to October; leaves were sampled in the morning (8:00-8:30) from the third to fourth twig internodes at a height of approximately 1.5-2 m.
Using the standard weight method, we measured the total water content in leaves (drying at 105°C to constant weight) and content of mineral components (burning at 600°C) [18] and calculated the specific leaf blade weight [19] .
The concentration of chlorophylls and carotenoids was spectrophotometrically determined using a Jasco V-450 device (Jasco, Japan) at 662, 644, and 440 nm after rapid homogenization of a leaf cut with a diameter of 1 cm, which was dried at room temperature, in a porcelain mortar, followed by acetone extraction from the homogenate with 80% water solution. The procedure was carried out in the cold (at +5…+9°C) in five to seven replications. in the total extract was determined using the Wettstein formula (Wettstein, 1957) per 1 cm 2 of leaf blade. The net oxygen production and dark respiration rates were measured under laboratory conditions on the cuts of freshly picked leaves using a PlantVital 5030 device (INNO-Concept GmbH, Germany) equipped with an electrochemical MF 41-INN (Sensortechnik Meinsberg sensor (Germany); the measurement temperatures were +17, +27, +37, and +42°C. The duration of measurement was 20-25 min. The sample being measured was illuminated using a red light luminescent diode (635-650 nm) [20] .
The data were statistically processed in OriginPro 7.5; the diagrams were constructed in Microsoft Office Excel 2010. The figures and tables present the arithmetic mean values of measurements and their mean square deviations. The significance of differences between the mean values was calculated using the one-way ANOVA at statistical significance 0.05. This paper discusses only statistically significant differences.
RESULTS AND DISCUSSION
The leaf is a very sensitive organ that reflects the influence of any ecological factors on the whole plant. Although the leaf structure is genetically determined and is formed in the process of species phylogenesis, the effect of environmental conditions may lead to anatomical and morphological changes towards adaptation in the life of plants [16, 21, 22] .
Measurements of the biometric parameters of hibiscus leaves at the end of vegetation revealed significant differences between urban and mountain plants in the size of their leaves. The leaf blades of hibiscus growing in mountains were approximately two times lower than those of urban plants in September (the length and width of the urban hibiscus leaf is 53% and 56% lower than the length and width of the plants from the botanical garden, respectively) ( Table 1 ). The plants that grew in observation sites 1 and 2 under urban conditions had statistically insignificant changes in the leaf size.
The results of our observations showed a gradual increase in the specific density of the leaf blade (SLBD) in the process of vegetation for all studied plants (Fig. 1) . In September, the SLBD values were approximately 23-24% higher in points 2 (the central part of the city) and 3 (mountainous area) than the respective values of hibiscus from the botanical garden.
It was also revealed that the content of mineral components in hibiscus leaf tissues is approximately 9% of dry weight at the beginning of the vegetation period (May), while the leaf dry matter contains over 22% of mineral substances in September. It is noteworthy that this index was approximately the same for the leaves of all groups of plants under study, despite significant differences in the degree of air pollution. It can be assumed that H. syriacus L. does not accumulate polluting mineral substances from air and soil in its leaf biomass.
Thus, in mountains (point 3), the hibiscus leaves were the smallest and had the highest leaf blade density and a higher content of organic matter per surface unit. This is most likely due to adaptive leaf changes that were determined primarily by the level of environmental illumination. It should be noted that the leaves of hibiscus in the botanical garden have the welldefined sciomorphosis features of shade leaves, while the leaves of hibiscus in the mountain holiday camp are characterized by "light" features (heliomorphosis features); the leaves of hibiscus in the central part of the city occupy the intermediate position. It is known that sciomorphosis features are observed when the leaf blade is formed in shading. Thus, in the botanical garden, the reduced light intensity under the canopy of large trees inhibits the height growth of leaf cells (perpendicularly to the leaf surface); however, they continue to grow in width, which results in the formation of large, wide and thin leaf blades [22] . Heliomorphosis features are formed in plants under high insolation. Many studies have proven that high illumination has a stimulating effect on the growth of mesophyll cells in height, which leads to the formation of a thickened and compacted palisade tissue of light leaves as well as to the general thickening of their blade. At the same time, the surface growth does not keep pace with this development, which results in the formation of smaller leaves. This is why the mountain plants have small leaves and an increased SLBD. One should note a frequently observed combined effect of insolation, strong heating, and air environment pollution (as under environmental conditions in the center of the city) or the effect of insolation, increased rate of ultraviolet solar radiation, and air rarefaction (as in mountains). The simultaneous integrated effect of several ecological factors induces integrated adaptations that are difficult to identify.
The study of the content of photosynthesis pigments per unit of leaf area showed an increase in the total number of pigments in hibiscus leaves in the pro- cess of active plant growth and development (from May to September) ( Table 2 ). This index decreases in October to November, which is due to the termination of the vegetation period as well as to destructive processes in leaf tissues; leaves turn yellow and fall after first frosts in late November.
The results of measurements showed that hibiscus grown in the center of the city and hibiscus grown in the botanical garden had approximately the same total number of pigments per unit of leaf surface in May (34.65 and 31.33 μg/cm 2 , respectively). At the same time, the content of chlorophyll b (Chl b) was significantly (by 26.5%) higher in the group of plants from the public garden in the center of Tashkent than in plants from the botanical garden.
Comparison of these parameters at the end of vegetation (average for August and September) did not reveal significant differences in the total number of pigments; the total number of pigments was 44.66 μg/cm 2 in hibiscus in the center of the city and 44.43 μg/cm 2 in the botanical garden. At the same time, the number of carotenoids was 17% lower in the leaves of hibiscus plants from the central part of the city than from the botanical garden.
By the end of vegetation, hibiscus plants that grew in the botanical garden under shading conditions had the highest growth in the content of pigments per unit of leaf surface. Thus, the content of chlorophyll a (Chl a), Chl b, and carotenoids in the plants of this group increased by 78.6, 50.7, and 86.2%, respectively, in September compared to May. In the central part of the city (under high insolation and gas/dust pollution), the content of Chl a and carotenoids in the leaves of hibiscus grew by 54 and 51%, respectively, by September (the increase in the content of Chl b was statistically insignificant).
The statistical data analysis did not reveal significant differences in the content of Chl a in the leaves of plants from the Tashkent Botanical Garden and the central part of the city in September (28.52 ± 2.27 and 26.99 ± 2.63 μg/cm 2 , respectively). At the same time, this indicator was significantly higher (by 30 and 36%) for the plants in the mountain holiday camp than for urban hibiscus (36.81 ± 6.52 μg/cm 2 ).
In September, the content of Chl b reached 11.49 ± 2.17 and 10.40 ± 1.47 μg/cm 2 in the tissues of leaves of hibiscus from the botanical garden and public garden, respectively, and was 15.96 ± 0.88 μg/cm 2 in the leaves of plants from the mountain holiday camp, which is 39 and 54% higher than the indicators for urban plants.
In September, the Chl a/Chl b ratio was 2.6 for urban plants and 2.3 for the leaves of hibiscus from the mountain holiday camp. It is believed that the higher this ratio, the higher the intensity of plant photosynthesis; it should normally be 2.2-3.0. Consequently, this indicator of common hibiscus is within normal limits; the PA of the plants is quite well adapted to environmental conditions in the city of Tashkent and on the territory of the mountain camp.
However, the ratio of the total amount of chlorophyll to the total amount of carotenoids was approximately 2.8 in hibiscus from the botanical garden (under shading conditions) in August to September and reached 3.3 for hibiscus from the central part of the city and mountain holiday camp (under high insolation). As a rule, the amount of chlorophyll is approximately three times higher than that of carotenoids in leaves. The decrease in this index shows a depression of the light-gathering function of the pigment leaf complex under the effect of unfavorable environmental factors. In the case under consideration, high summer temperatures and insufficient illumination were an "unfavorable" factor for common hibiscus, which may indicate that this species is sun-loving. Under good irrigation conditions, the pigment complexes of the common hibiscus leaf better adapt to high insolation and air environment pollution than to insufficient light in combination with high temperature. The concentration of carotenoids was 43% higher in the leaves of hibiscus cultivated in mountains than in the leaves of hibiscus from the central part of Tashkent in September (16.21 ± 2.06 μg/cm 2 ); the difference in the content of carotenoids in the leaves of plants from the mountains and botanical garden was statistically insignificant.
The increase in the number of carotenoids is associated with adaptive modifications of the PA of leaf cells as a measure of protection against redundant solar radiation. It is known that high insolation and hard ultraviolet radiation (which are characteristic of mountain observation site 3) lead to the accumulation of carotenoids which protect PA reactive centers against photoinhibition and temperature-induced injuries, such as photooxidative degradation of the pigment apparatus elements and electron transport chain, by capturing activated (singlet) oxygen [23, 24] . According to a number of works [23, 25] , the same reaction is possible in response to the effect of high temperature, which explains the accumulation of carotenoids in the leaves of plants from the botanical garden.
The lowest number of carotenoids was recorded in the leaves of plants from the center of the city (point 2), which can be explained by a high level of dust in the air in this area as well as by dust settlement on the leaf blade. Presumably, dust thus protected the leaves against redundant solar radiation.
Therefore, the results of the research showed that the leaves of the plants of the third group (in the mountain holiday camp in middle mountains) contain more pigments (Chl a, Chl b, and Car) per surface unit than the urban plants (groups 1 and 2) at the end of vegetation. This is most likely due to the heliomorphosis and, in part, oreophil features of the leaves of mountain hibiscus, namely, the multiseriate pattern of the palisade tissue and a high density of chloroplasts in the leaf cell. In the case under consideration, the large number of chloroplasts may be determined by the stimulating effect of intense light on their replication [22] . The sciomorphosis features revealed in the plants from the botanical garden determine a lower chloroplast saturation per unit of leaf area with a simultaneous increase in the content of pigments in these chloroplasts. The adaptive significance of these structural modifications in the leaf PA is to strengthen the photosynthetic capacity for compensating the deficiency in sunlight (in the case of sciomorphosis) and, on the contrary, to provide the mutual shading of photosynthetic elements as a measure of protection against the damaging effect of redundant light (in the case of heliomorphosis). In addition, according to the published data [22] , leaves with a high concentration of chloroplasts are characterized by a significant decrease in the resistance to CO 2 diffusion into mesophyll, which is important for mountain plants characterized by a low partial pressure of carbon dioxide.
It is known that the functional photosynthesis activity evaluated by the oxygen production rate significantly depends on the temperature factor. Net oxygen production and dark respiration rates were measured at different stages of hibiscus leaf maturity under different temperature regimes in a measuring cell. The results of measurements are given in Fig. 2 .
It was revealed that young leaves (June) were usually characterized by the direct correlation relationship between the gas exchange level and temperature; i.e., the respiration and photosynthesis rates increase in young leaves with increase in temperature.
The sensitivity of the PA of the hibiscus leaf to temperature, which was assessed by the degree of variation in the net oxygen production rate, varied in ontogenesis. Thus, the amplitude of the response of young (immature) leaves to the temperature effect was much higher than that of adult leaves. At the end of vegetation, the sensitivity of the net oxygen production rate to temperature effects decreased to the minimum level; significant changes in comparison to the control (+27°C) were often not observed. The values of the net oxygen production rate in response to the temperature increase to +37 and +42°C were almost two times higher for young leaves of plants from the botanical garden than for plants from point 2 (the center of the city) with more severe environmental conditions and higher indices of insolation, temperature, and pollution. At the same time, the rate of dark respiration was somewhat higher for young hibiscus leaves in the center of the city than for plants from the botanical garden.
A sharper decrease in the indices of gas exchange in response to the effect of lower temperatures were also characteristic of hibiscus from the botanical garden. If we consider +27°C the control temperature, the net oxygen production rate of the leaves of young hibiscus from the botanical garden decreased by almost 60% in response to the temperature decrease to +17°C compared to the control. Under the influence of high temperatures (+37 and +42°C), this index increased by 88 and 109%, respectively.
In September, the net oxygen production rate of the mature leaf from the same habitat decreased by 53% under the temperature of +17°C, while the temperature increase to +37 and +42°C did not lead to significant changes.
Common hibiscus that was cultivated under intensive insolation, high air and soil temperature, and air pollution in the center of Tashkent in the Timur Public Garden exhibited a similar response but with a lower amplitude. Thus, the rate of net oxygen production of young leaves decreased by 39% in response to the temperature of +17°C. The effect of temperatures of +37 and +42°C led to an increase in the indicators by 18 and 25%, respectively, compared to the control parameters. In September, the leaves of hibiscus in the public garden did not have statistically significant changes in the net oxygen production rate in response to temperature changes.
The plants of the third group, which grew in mountains, were measured in August and September, i.e., when their leaves were mature (Fig. 3) . The results showed that the net oxygen production rate did not change significantly in September under the effect of low or high temperatures and remained constant. In August, the net oxygen production rate increased by 53.3 and 63% under the effect of temperatures of +37 and +42°C, respectively. This research studied the effect of temperature on the dark respiration of common hibiscus leaves at different stages of ontogenesis. It was revealed that the rates of dark respiration changed more rapidly for young leaves than for more mature leaves in response to temperature changes.
Thus, in response to the temperature decrease to +17°C, the rate of respiration of the leaves of hibiscus from the botanical garden significantly decreased (by 57%) at the beginning of active vegetation (June) compared to the control value at +27°C. The temperature increase to +37 and +42°C led to the activation of respiration to 89 and 160%, respectively. In August, the leaves of this group did not have significant changes in respiration rates in response to low temperature. High temperatures increased respiration rates by 70% (+37°C) and 104% (+42°C). In September, no changes were revealed in the rate of respiration of the leaves of hibiscus from the botanical garden under high temperatures.
In June, the respiration of the leaves of plants in the center of the city (point 2) in response to the temperature of +27 and +37°C did not differ from the indices for plants in the botanical garden, although the respiration rates were 120% higher at +17°C and 18% higher at +42°C. The response of dark respiration to the temperature change was also less pronounced in this period. Thus, the dark respiration rate decreased by 35% at +17°C compared to the index at the control temperature of +27°C. The temperature increase to +37 and +42°C led to the activation of respiration to 48 and 108%, respectively. At the end of vegetation, significant changes in the rates of respiration of this group under high temperatures were not revealed.
It is noteworthy that mountain hibiscus plants that grew under the conditions of constant rapid changes in day and night temperatures had a direct correlation between the respiration rate and temperature in August and September. Thus, the rate of dark respiration decreases by 47% in September in response to the temperature decrease to +17°C and increases by 62% at a temperature increase to +42°C. At the same time, statistically significant differences from the indices of urban plants that were measured in the same period were not observed.
In July, the urban plants had a decrease in net oxygen production rates: by 75% for the plants from the botanical garden and by 28% for hibiscus from the public garden (at a measuring temperature of +27°C) compared to their index for June. This is possibly due to certain physiological modifications that were induced by the plant preparation to flowering and by 
the energy balance shift towards catabolic processes.
In addition, July 2017 in the city of Tashkent was characterized by extremely high day temperatures (from +42°C to +44°C), which are known to inhibit photosynthesis (both the light phase and carbon acid fixation) [25] . The rate of dark respiration of the leaves of plants in the botanical garden in this period decreased by 49% compared to the indices for June. Hibiscus that grows in the public garden under the highest temperatures in the city has the same rate of respiration in June and July. Common hibiscus possibly better resists high environmental temperatures under good illumination than in shading. Thus, the more extreme the habitat conditions for hibiscus, the more resistant the process of oxygen production to temperature effects; this resistance increases by the end of vegetation; i.e., the plant adapts to possible temperature drops in the process of ontogenesis. The sensitivity of the dark respiration of leaves to temperature changes is somewhat lower than the sensitivity of photosynthesis.
The maximum rates of net oxygen production of common hibiscus under different environmental conditions (at a measuring temperature of +27°C) were observed in June, being, on average, 0.24 to 0.27 μmol of O 2 /(dm 2 s); the net oxygen production rates slightly decreased in July to August (to 0.14-0. 24 Therefore, despite the differences in cultivation conditions for H. syriacus (namely, insolation, air and soil temperature, and gas and dust particle pollution), the net oxygen production rate remained at the same level (+27°С, 635-650 nm) , being 0.20 + 0.05 μmol of O 2 /(dm 2 s). It is noteworthy that an earlier study of American scientists [12] notes that the rate of hibiscus net production under sufficient irrigation conditions varied from 17.95 to 22.69 μmol of O 2 /(m 2 s) depending on the content of potassium in soil. Therefore, it can be assumed that the value of the net oxygen production rate that we obtained in our experiment (0.20 ± 0.05 μmol of O 2 /(dm 2 s) is a norm of reaction of this index and determines a species-specific characteristic of the hibiscus photosynthetic apparatus.
It can be concluded that common hibiscus (Hibiscus syriacus L.) has a high adaptive potential and is well adapted to the stress factors of the semiarid zone, taking into account the sufficient level of its irrigation. It can be seen that the ecological plasticity of the hibiscus photosynthetic apparatus plays a key role in the adaptation of the species to environmental conditions. It should be noted that a combined effect of different ecological factors on plants is usually observed in natural environmental conditions. The observation site in the botanical garden is characterized by a combination of factors, such as shading and high summer temperature. Intensive insolation, high temperature, and air environment pollution have the main effect on the life of plants in the center of the city. Sharp drops in day and night temperatures, as well as high insolation, an increased rate of ultraviolet solar radiation, and air rarefaction, are important environmental factors for plants in the mountain holiday camp. The simultaneous integrated effect of several ecological factors induces integrated adaptations that may be difficult to identify. Nevertheless, well-defined sciomorphosis and heliomorphosis features resulting from adaptation to different illumination conditions were revealed for common hibiscus leaves. Sciomorphosis features are observed in plants from the Tashkent Botanical Garden; under shading conditions, these plants are characterized by the formation of large, wide, and thin shade leaf blades. Heliomorphosis features were revealed for the leaves of plants in mountains; under high insolation, so-called "sun" leaves have a thickened and compacted leaf blade with a much smaller size. The content of photosynthetic pigments (chlorophylls and carotenoids) per surface unit of leaves of all the studied plants gradually increased from May to September. Significant differences in the total number of pigments were not revealed in the leaves of plants growing under urban conditions.
At the end of the vegetation period, the leaves of common hibiscus in the mountain holiday camp contain more pigments (Chl a, Chl b, and Car) per surface unit than the urban plants. This is due to their heliomorphosis and, in part, oreophil features, namely, a high density of chloroplasts in a leaf cell. The sciomorphosis features that were revealed for botanical garden plants determine a lower level of chloroplast saturation per unit of leaf area with a simultaneous increase in the content of pigments in the leaf. The adaptive significance of these structural modifications of the leaf PA is to strengthen the photosynthetic capacity for compensating the deficiency in sunlight (in the case of sciomorphosis) and, on the contrary, to provide the mutual shading of photosynthetic elements as a measure of protection against the damaging effect of redundant solar radiation in the case of heliomorphosis). This provides carbon dioxide assimilation and organic matter production to maintain the constant energy balance for the plant under different environmental conditions.
The study of the temperature correlation between dark respiration and net oxygen production rates showed that the more extreme the habitat conditions, the more resistant these processes to temperature effects. It was revealed that the resistance increases with plant age; i.e., the plant in ontogenesis adapts to possible temperature drops and temperature injuries.
Taking into account the optimal measuring conditions, the rate of net oxygen production of hibiscus leaves is approximately at the same level under different ecological conditions (0.20 + 0.05 mmol of O 2 /(dm 2 s). This is considered a norm of reaction of this index and determines the specific features of the photosynthetic apparatus of H. syriacus L.
